Resolution by high-pressure liquid chromatography and partial characterization of multiple forms of cytochrome P-450 from hepatic microsomes of phenobarbital-treated rats.
Seven cytochromes P-450 (A, B, C, D, E1, E2 and F) were isolated from hepatic microsomes of phenobarbital-induced rats by a modification of the procedure of Guengerich and Martin [Arch. Biochem. Biophys. (1980) 205, 365-379]. The modification consisted of replacing DEAE-cellulose column by two DEAE-Sepharose CL-6B columns connected in tandem, changing the elution scheme and monitoring the resulting fractions by high-pressure liquid chromatography (HPLC). Cytochrome P-450 forms D, E1, E2 and F having molecular masses of 52.5 kDa, 52.5 kDa, 53.3 kDa and 53.2 kDa, respectively were resolved from the major form of cytochrome P-450 'peak B2' of Guengerich and Martin (above reference). These four cytochromes P-450 were immunologically identical by Ouchterlony double-diffusion analysis. Slight but significant differences were evident in the partial peptide digest maps of these four cytochromes P-450 and catalytic properties of these four forms, though qualitatively similar, demonstrated distinct quantitative differences. Furthermore, HPLC retention times of these four cytochrome P-450s were quite different. Cytochrome P-450 forms A, B and C were distinctly different from each other and from the forms D, E1, E2 and F in the following respects: partial peptide digest maps, catalytic activities, and HPLC retention times. The present results show that cytochromes P-450 considered homogeneous by sodium dodecyl sulfate/polyacrylamide gel electrophoresis may be heterogeneous and contain multiple forms of cytochromes P-450 with different net charges but similar molecular-masses. These studies also demonstrate the capability of HPLC in providing a simple and effective tool for monitoring the separation of cytochromes P-450 showing charge heterogeneity.